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[57] ABSTRACT 

A device for detecting and signalling the presence of an 
object in a closed container, comprising: 
a housing; 

one or more sensors each comprising an electronic 
circuit having a detector and an optical signal trig- 
ger, wherein the one or more sensors are coupled 
to the housing; 

a power source electrically connected to the one or 
more sensors; and 

an optical signal electrically connected to the optical 
signal trigger, 

and its use in providing an electronic mailbox which 
allows an observer to detect the presence of mail from 
a remote location. 

14 Claims, 3 Drawing Sheets 
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DEVICE FOR DETECTING AND SIGNALLING 
THE PRESENCE OF OBJECTS IN A CLOSED 
CONTAINER AND A MAILBOX CONTAINING 
THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a device for detect- 
ing objects in a closed container and its use in providing 
an "electronic mailbox** which allows remote detection 
of mail present in the box. 

2. Discussion of the Background 

In many parts of the United States, especially rural 
areas, mailboxes are remotely located with respect to 
the residence of the person to whom the mailbox be- 
longs. Often this distance can be as much as several 
hundred yards or more, making it necessary to travel 
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can be simply installed without modification to the 
container. 

A further object of the present invention is to provide 
a device for detecting and signalling the presence of an 
object in a remotely located container which does not 
require a separate receiver for the signal produced. 

A further object of the present invention is to provide 
a device for detecting and signalling the presence of an 
object in a remotely located container which provides 
no false positive signals. 

A further object of the present invention is to provide 
a device for detecting and signalling the presence of an 
object in a remotely located container which does not 
suffer from signal interference and which signal can be 
detected from distances of up to 2000 yards. 

A further object of the present invention is to provide 
an electronic insert for a remotely located mailbox 
which detects and signals the presence of mail with the 
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uuu^ y-.ua im**, " u^u^y uavu abovementioned advantages, 

outside, often in inclement weather, in order to deter- 20 ^1. : A . , . * _ , . t 

. .7 rr t ' zu These and other objects of the present invention have 

mine if mail is present 

Previous attempts to provide a device which indi- 
cates the presence of mail in the mailbox have been 
primarily mechanical devices, ranging from flags that 
pop up when the door of the mailbox is open, to springs 25 
with small ribbons on them. These previous attempts 
rely on the opening of the door of the mailbox as a 
signal that mail has been placed in the box. However, 
such an approach does not work if the door has been 
inadvertently opened and closed, if the springs or flags 
have not been reset or at night 

Benages, U.S. Pat. No. 4,794,377, discloses one solu- 
tion which has been proposed. In Benages, a device is 
disclosed which is attached to the mailbox and detects 
the presence of mail by using an optical sensor which 35 
requires either a radio-frequency transmitter and re- 
ceiver to indicate the presence of mail in the mailbox or 
requires that the mailbox be directly wired to the elec- 
trical wiring of the residence. The optical sensor uses a 
photodiode attached to the top of the mailbox which 
receives a signal from an infrared emitter located on the 
bottom of die mailbox. The presence of mail in the box 
interrupts the signal from the emitter to the photodiode 
and triggers the radio transmitter to notify the receiver. 

However, since many rural areas have high voltage 
power lines which generate electrical fields, many re- 
mote mailboxes are located adjacent to highways with 
heavy traffic among which are numerous cellular 
phones and radios, and countless other sources of poten- 
tial radio frequency interference, the signal from the 
device of Benages can be disturbed to provide false 
negative or false positive signals. Additionally, the de- 
vice of Benages requires modification of the mailbox 
and correct alignment of the components of the optical 5 
sensor. If security is a concern, the device of Benages 
suffers from the disadvantage that radio frequency scan- 
ners can intercept the signal produced. 

Accordingly a device is needed which can detect and 
signal the presence of objects, such as mail, in a re- 60 
motely located container, such as a mailbox, which does 
not suffer from the above-noted disadvantages, which is 
easy to install and has very low power consumption. 



SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to 
provide a device for detecting and signalling the pres- 
ence of an object in a remotely located container which 



been satisfied by the discovery of a device for detecting 
and signalling the presence of an object in a closed 
container, comprising: 
a housing; 

one or more sensors each comprising an electronic 
circuit having a detection means and an optical signal 
triggering means, wherein the sensors are coupled to 
the housing; 

a power source electrically connected to the sensors; 
and 

an optical signalling means electrically connected to 
the optical signal triggering means, and its use in pro- 
viding an "electronic mailbox" which allows an ob- 
server to detect the presence of mail from a remote 
location. 

BRIEF DESCRIPTION OF THE FIGURES 

A more complete appreciation of the invention and 
many of its attendant advantages will be readily ob- 
tained as the same become better understood by refer- 
ence to the following detailed description when consid- 
ered in connection with the accompanying drawings, 
wherein: 

FIGS. 1-2 provide a representation of preferred em- 
bodiments of the present device showing the housing 
(10), sensor(s) (20), optical signalling means (30), power 
source (40) and the mailbox (50) within which the de- 
vice is placed. 

FIG. 3 provides a schematic representation of a pre- 
ferred electrical circuit showing the detection means, 
optical signal triggering means and optical signalling 
means wherein the circuit contains a Darlington transis- 
tor ttl^aninfrared.photom 
pimip^circmt.haymg.a.fl 
(23) an d r anXED iOptical^fngnallinH,means^31) . 

FIG. 4 shows a preferred shrouded optical signalling 
means with a high intensity LED (32), shroud (33) and 
mounting bracket (34). 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention relates to a device for detect- 
ing and signalling the presence of an object in a closed 
65 container, comprising: 
a housing; 

one or more sensors each comprising an electronic 
circuit having a detection means and an optical signal 
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triggering means, wherein the sensors are coupled to tpj a,capacito r„wMch-dete nriines_gie flash_rate ofthe 
the housing; orjtj^Hsjgnalhng -means.~Hi ^^ 

a power source electrically connected to the sensors; caparitorlprc^es^a.l^^ 
and cr ^The optical signalling means of the preset invention 

an optical signalling means electrically connected to 5 may be any means capable of converting the triggering 
the optical signal triggering means. signal from the triggermg means into an^opticaUy de-— 

The housing of the present invention may be of any tectetSe^gnd^ 
desired shape or size, so long as the housing will com* from^a distance of-i^ 
pletely fit inside the container in which objects to be nj^h^rSerably greato 

detected will be placed and will provide an approxi- 10 oj^p to 2000 yards. Suitable optical signalling means 
mately flat surface against which the object to be de- ^ include any light source including visible sources such 
tec ted will rest In a most preferred embodiment, the as high intensity LHDs and xenon strobes or invisible 
housing is a bottomless, hollow rectangular box with sources such as^infrared; The use of invisible sources 
dimensions of approximately 46 cm in length, 1 5.5 cm in also requires special viewing apparatus such as an infra- 
width and 2 cm in height. is red receiver or infrared filters. r Thc optical signalling 

The housing is prepared from any material which is means prefcrabiy produces a flashmg sigiial'for^easieT- 
sufRdently stiff to provide protection for the circuitry detection by an obsorvcrlmTa-rOT 
of the present invention. Suitable materials include stiff optical "signallirig means niay^be shrouded fcx increased 
cardboard or any moldable plastic, such as polystyrene, security for detection from a specified direction only or 
polyvinylchloride, polyester, polyamides, polyolefins 20 to 'prevent light wash or saturation from ambient light 
or copolymers or blends thereof. While virgin poly- The use of such a shroud and a high intensity LED 
mers, copolymers or blends may be used, the housing is having a reduced field of emission provides a decreased 
preferably prepared from recycled polymer feedstock field of detection to less than 10 radial degrees, prefera- 
in order to reduce manufacturing costs. The polymers bly no more than 4 radial degrees. A suitable shroud 
used may optionally contain conventional fillers, addi- 25 may be made from a cylinder having a single closed end 
tives and colorants, if desired. The housing can be pre- through which the optical signalling means may be 
pared by a variety of molding processes, such as injec- fitted by catting a hole through the single closed end. 
tion molding, blow molding, vacuum forming, rotary The optical signalling means is preferably mounted on 
powder molding or compression molding. . the outside of the container and aimed in the direction 

The electronic circuit of the present invention com- 30 most likely to be used. The optical signalling means of 
prises two components: a detection means and an opti- the present invention may be used alone or a plurality of 
cal signal triggering means. The detection means of the the optical signalling means may be used to provide the 
present invention is preferably a photomicrosensor ability to detect the signal in a variety of directions 
which contains both a transmitter and a detector, pref- and/or wavelengths. 

erably an infrared transmitter and infrared detector. 35 The power source of the present invention may be 
The transmitter emits a signal, preferably in the infrared any power source capable of sustaining a prolonged 
frequency, which when reflected by an object such as electrical supply to the electrical circuitry of the device 
mail, strikes the detector and indicates to the optical of the present invention. Suitable power sources include 
signal triggering means that an object is present. direct current batteries, solar cells, turbines and alter- 

In a preferred embodiment, the detection means is an 40 nating current with direct current batteries and solar 
infrared photomicrosensor which has an adjustable cells being preferred for the remotely located contain- 
focal point The focal point of the photomicrosensor ers such as rural mailboxes. The device of the present 
can be adjusted to any height less than the height of the invention has been found to operate effectively for up to 
container, and is preferably adjusted to detect the pres- 15,000 hours on two standard 1.5 volt AA batteries, 
ence of objects at a distance of from 0.1 cm to 15 cm, 45 Tests of the device of the present invention when 
more preferably from 0. 1 cm to 5 cm, most preferably at placed inside a standard rural mailbox indicate that no 
a height of about 0.25 cm above the surface of the nous- false positive signals (signalling the presence of mail 
ing. when none is present) or false negative signals (not 

The detection means may be located on the top sur- signalling the presence of mail when mail is actually 
face of the housing (the surface on which the object to SO present) were observed in over 2000 repetitions, 
be detected is placed), in the plane of the top surface of In a most preferred embodiment the device of the 
the housing or below the top surface of the housing. present invention has a rectangular flat housing (10) 
When the detection means is located in the plane of the with a single sensor (20) and power source (40) as 
top surface or below the top surface of the housing, shown in FIG. 1. The device is placed inside a standard 
there must be an opening in the top surface of the hous- 55 mailbox (SO) with the optical signalling means (30) 
ing through which the transmitter and detector can placed on the outside of the mailbox either by the use of 
operate. adhesive or by physically mounting the optical signal* 

The opti cal signal triggering means provides an dec- ling means using screws or bolts as shown in FIG. 2. 
trical : rmpu]se-whiclHs"g — 1 FIG. 3 shows a most preferred embodiment of the 
tion by the detection means, wherein the electrical im- 60 circuit of the present invention showing the Darlington 
pulse triggers an optical signalling means. The trigger- transistor (21), the infrared photomicrosensor (22), the 
^mg means^preferably comprises a Signal amplify charge pump circuit with the flash rate controlling 
means in combination with a charge pump circuit which capacitor (23) and the LED optical signalling means 
accumulates the electrical signal as it is amplified until (31). 

the charge pump is saturated and creates a triggering 65 FIG. 4 shows a preferred embodiment of the 
signal which effects actuation of the optical signalling shrouded optical signalling means with a high intensii 
means. A preferred triggering means uses a combination LED (32) mounted through a hole in the bottom of a 
of a Darlington transistor for high sensitivity connected circular cylinder having one open end (33) with a 
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mounting bracket attached to the outside of the cylinder 2. The device of claim 1, wherein said infrared trans- 

(34). mitter and said infrared detector have an adjustable 

In a most preferred embodiment of the present inven- focal point of from 0. 1 to IS cm. 

tion, the device of the present invention is placed inside 3. The device of claim l f wherein said optical signal- 

a standard mailbox to provide an "electronic mailbox" 5 ling means is a high-intensity LED. 

capable of detecting and signalling the presence of mail 4. The device of claim 1, wherein said optical signal- 

from a remote location. When the device of the present ling means is a xenon strobe. 

invention is placed in the mailbox, the device preferably 5. The device of claim 1, wherein said housing has a 

is located on the inside floor surface of the mailbox, shape of a rectangle with said one or more sensors being 

with the optical signalling means mounted on the out- 10 a single sensor placed in the approximate center of the 

side of the mailbox on an external surface. However it is rectangle relative to both a long and short axis of the 

also possible to use the device of the present invention rectangle. 

on a vertical side surface of the mailbox or even 6. The device of claim 1, wherein said power source 
mounted on the inner top surface of the mailbox, al- is a member selected from the group consisting of bat- 
though the focal height of the detector would necessar- 15 teries, solar cells, alternating current and turbines, 
ily need to adjusted for the width or depth of the mail- 7. The device of claim 1, wherein said optical signal- 
box in such situations. Suitable mailboxes include any ling means has a field of detection of less than 10 radial 
standard mailbox into which the device of the present degrees. 

invention will fit. The mailbox may be prepared from 8. The device of claim 1, wherein said optical signal- 
any suitable material including, but not limited to, met- 20 ling means is visible from a distance of up to 300 yards, 
als and plastics. Ideally suited for use with the device of 9. The device of claim 1, wherein said optical signal - 
the present invention is the standard rural mailbox (50), ling means is visible from a distance of up to 1000 yards, 
as exemplified in FIG. 2. 10. The device of claim 1, wherein said optical signal- 
Obviously, numerous modifications and variations of ling means is visible from a distance of up to 2000 yards, 
the present invention are possible in light of the above 25 11. The device of claim 1, wherein said one or more 
teachings. It is therefore to be understood that within sensors are located below said surface of said housing 
the scope of the appended claims, the invention may be and said detection means operates through said surface 
practiced otherwise than as specifically described of said housing. 

herein. 12. The device as claimed in claim 1, wherein the 

What is claimed as new and desired to be secured by 30 device further comprises a mailbox in which the device 

Letters Patent of the United States is: is contained and wherein said optical signalling means is 

1. A device for detecting and signalling the presence mounted to an external surface of said mailbox, 

of an object in a closed container, comprising: 13. A device for detecting and signalling the presence 

a housing; of an object in a closed container, comprising: 

one or more sensors each consisting essentially of an 35 a housing; 

electronic circuit having a detection means and an one or more sensors each comprising an electronic 

optica] signal triggering means, wherein said one or circuit having a detection means and an optical 

more sensors are coupled to said housing, wherein signal triggering means, wherein said one or more 

said detection means consists of an infrared trans- sensors are coupled to said housing; 

mitter which emits an infrared signal and an infra- 40 a power source electrically connected to said one or 

red detector for detecting said infrared signal after more sensors; and 

said infrared signal is reflected off the object to be an optical signalling means electrically connected to 

detected and wherein said optical signal triggering said optical triggering means, wherein said optical 

means consists of an electrical circuit having an signalling means comprises a high intensity LED 

amplifying transistor in electrical connection with 45 having a shroud for increased security providing a 

a capacitor which functions as a charge pump cir- decreased field of detection of less than 10 radial 

cuit for triggering said optical signalling means to degrees. 

generate a signal; 14. The device as claimed in claim 13, wherein the 

a power source electrically connected to said one or device further comprises a mailbox in which the device 

more sensors; and 50 is contained and wherein said optical signalling means is 

an optical signalling means electrically connected to mounted to an external surface of said mailbox. 

said optical signal triggering means. * * * * * 
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